Abstract
Introduction
The relationship between economic growth and energy consumption is one of the most contrasted issues in economics. Although many recent studies have employed new econometric models and data analysis techniques, there is still no consensus on the energy-growth nexus. In fact, several studies analyzing the energy-growth nexus have revealed mixed results in Africa, even in Cote d'Ivoire. For instance, studies such as Lee (2005) , Wolde-Rufael (2006) , Dantama et al (2012) proved that energy consumption causes economic growth in some african countries (Benin, Congo, Tunisia..). However, Ambapour et al (2005) and Esso (2010) rejected that hypothesis stipulating on the contrary in the cases of Congo and Ghana. More radical studies supported the neutral hypothesis of no nexus between energy and growth : Huang et al (2008) , Akinlo (2009) while the bidirectional causality between energy and economic growth has been defended by Belloumi (2009) , Esso (2012) and Kouakou (2012) for the case of Cote d'Ivoire. In addition, this subject still arouses a particular interest for policy makers since they have to deal with socioeconomic problems as well as the deficit of energy offer and sustainable environment involving a best energy management throughout the development of economic activities.
In Cote d'Ivoire, there are still concerns about the situation of energy sector, as people experience difficulties to access energy services throughout the country. As a result, the national electrification rate was 26% in 2012 with urban and rural electrification rates of 42% and 8%, respectively, and nearly 15 million people without access to electricity (IEA, 2014) 1 . This low electricity consumption level combined with the frail contribution of the other sub-sectors of the ivorian energy mix (renewable energies, etc.) could not permanently enable the country to meet its target of providing 10% of the West african market in order to be the leader in energy exchanges in the sub region. Moreover, Cote d'Ivoire still faces many problems in the energy sector such as the low level of access to modern energy services and the fact that the primary energy supply is dominated by biomass energy at 61.20% against 26.70% for crude oil, 10.50% for natural gas and only 1.60% for hydroelectricity (SIE, 2010) 2 . Similarly, according to the National Energy Seminar (SNE, 2012) 3 , in Côte d'Ivoire, the levies on invoices concerning rural electrification, although on average 4 billion CFA francs per year, fail to cover the needs estimated at 20 billion francs CFA per year to reach the electrification target of 200 localities per year. Besides, the energy sector has experienced a huge financial imbalance due to insufficient revenues and increased operating costs. This is highlighted in the final report of the national investment program for access to energy services in Cote d'Ivoire (PNIASE-CI, 2012) 4 in which the operating deficit of the sector was 107.224 billion francs CFA in December 2011, with a cumulative deficit of 452.976 billion francs CFA over the period 1999-2011.
In order to meet these challenges above mentioned, the Ivorian government has foreseen under the national investment program for access to energy services in Cote d'Ivoire (PNIASE-CI, 2012) various projects that require the support of financial sector in the implementation of these projects. These projects include the extension of the electricity network in peri-urban areas in the major cities of Cote d'Ivoire, the electrification of 200 localities per year to conventional energy, the construction of the underground hydroelectricity power station (275MW), electricity generation from biomass, biogas recovery, expansion of the natural gas network for industrial users (PND, 2012) 5 . All these projects require financing and are beneficial to the economic growth to raise Cote d'Ivoire to emergence by 2020. Therefore, with a view to diversifying the energy mix and solving these problems, one way would be to look for the link and the causal relationship between financial development, economic growth and energy consumption to achieve the Millenium Development Goals (MDGs) as well.
However, there are still no significant studies that have included financial development, taking into account the multidimensional functions of financial system in the relationship between growth and energy 
Page3
consumption in Africa (Sadorsky, 2010 ; Chtioui, 2012 ; Shahbaz and Lean, 2012 ; Al-Mulali and Sab, 2012b) and especially in Cote d'Ivoire (Akinlo, 2009; Belloumi, 2009; Esso, 2010; Esso, 2012) .
The main goal of this study is to examine the relationship between financial development, economic growth and four sources of energy consumption in Cote d'Ivoire from 1971 to 2011. This involves the following specific objectives. First, the construction of a new proxy for financial development; Second, the empirical investigation of the existence of a long run relationship and the direction of causality and finally, the paper will provide some policy implications. The remainder of this paper is structured as follows : section 2 presents the literature review and section 3 describes the data, variables and the methodology of the study. Then, section 4 exposes the results and discussions while section 5 ends up with the conclusion and policy implications.
Literature Review

Growth and energy nexus
There are four hypothetical relationships between economic growth and energy consumption that can be derived from empirical studies on this subject in Africa.
The first relationship is called growth hypothesis which means that energy consumption leads to economic growth. For instance, Wolde-Rufael (2006) revealed that electricity consumption causes economic growth in Benin, Congo and Tunisia by using the autoregressive distributed lag (ARDL) and Toda Yamamamoto approach over the period 1971 . Odhiambo (2009 also found the same conclusion in Tanzania from 1971 to 2006 using ARDL approach. Likewise, the growth hypothesis was also confirmed in other studies such as: Lee (2005) , Mehra (2007), Dantama et al. (2012) . However, many other studies concluded on the contrary stipulating that economic growth rather causes energy consumption that is the conservation hypothesis. Thus, Esso (2010) uncovered that economic growth leads to electricity consumption in Congo and Ghana by using threshold cointegration approach over 1970-2008 period. Ambapour and Massampa (2005) have shown the same result in Congo over the span 1960-1999 via an error correction model (ECM).
As opposed to the two first hypotheses, the third one is more radical. It is the neutral hypothesis denoting that both energy consumption and economic growth have no effect on each other, there is no energy-ISSN: Peer-reviewed Academic Journal published by SSBFNET with respect to copyright holders.
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growth nexus. In other words, all policies being aimed at stimulating economic growth have no effects on energy consumption and vice versa. Supportive studies are those of Esso (2010) for Cameroon, Nigeria, Kenya and South Africa using a threshold cointegration approach over 1970 Huang et al. (2008) (2015) proved that the finance-energy nexus is negative and significant in short run but insignificant in long run in Nigeria using an autoregressive distributed lag bounds testing approach.
Finance and Growth nexus
Many studies have investigated the relationship between financial development and economic growth over years. In the recent empirical literature in Africa, we can cite Agbetsiafa (2004) , Odhiambo (2007) , Aka (2010) and Keho (2012) , among others. Indeed, Agbetsiafa (2004) PCA technique permits to draw a minimum of factors explaining the largest number of specific variance of the variables. Consequently, the composite indicator of financial development is the (first) principal component accounting for the largest number of specific variance of the six financial indicators above mentioned.
Since the aim of this paper is to investigate empirically the existence of relationship between financial development, economic growth and energy consumption sources, and following Sadorsky (2010) and Shahbaz et al. (2012) , our model can be expressed as follows : 
..,4) are constant terms and coefficients of the trend (T), all cs terms are the slopes of the variables and u it ( i = 1,…,4) are error terms supposed to be independently and identically distributed.
The first step of the analytical approach is to study the stationarity of the variables used in our study in order to avoid misleading regressions. Indeed, in the presence of unit roots (cases of non-stationary series), the statistical properties of estimation methods are no longer valid (Sims et al, 1990 ). Accordingly, we study the stationarity of each variable using the Augmented Dickey-Fuller unit root test (Dickey and Fuller, 1981 ) ADF, as well as Phillips-Perron (PP) and Kwiatkowski-Phillips-Schmidt-Shin (1992) (KPSS) unit root tests. By definition, a variable is stationary when it contains neither tendency nor seasonality. In order to investigate the existence of long run relationship between financial development, economic growth and energy consumption sources, we use the autoregressive distributed lag (ARDL) bounds testing approach to cointegration developed by Pesaran et al. (2001) . In fact, the Approach has numerous econometric advantages compared to other methods of cointegration test such as Johansen cointegration test (for I(1) variables). First, ARDL bounds testing approach is suitable for small sample size. Second, this approach does not need all variables to be integrated to the same order I(1) meaning that it is suitable for I(0) or I(1) variables also in the case of mixture of I(0) and I(1) variables. Finally, ARDL approach assumes all variables to be endogenous estimating simultaneously the short-run and long-run dynamics of the model. However, this approach is not applicable for variables being integrated of order 2, I(2).
Accordingly, our dynamic unrestricted error correction model deriving from ARDL approach can be defined as follows : 
Empirical Findings and Discussion
In this section, the study presents the results following the different tests aforementioned in the methodology part. First, the results of the Principal Component Analysis (PCA) from six financial development indicators are below mentioned in . Figures 1 to 6 also confirm these results. All the variables are normally distributed at 1% of significance level. As a result, electric power consumption (EPCC, kWh per capita), electricity production from renewable sources (kWh) / total population (EPRC) and electricity production from hydroelectric sources (kWh) per capita (EPHC) have negative correlation both with economic growth per capita and financial development contrary to electricity production from oil sources (kWh) per capita (EPOC). Likewise, economic growth (Yh t ) and financial development (FD t ) are positively correlated. All these results are recorded above in table 2. We performed unit root tests to determine the degree of integration of the variables used in our study. Indeed, these tests are required for examining that none of the variables are integrated of order 2 (I(2)) which is a pre-condition to employ ARDL bounds testing approach. The results of the unit root tests are reported in Table 3 showing that all variables are integrated of order 1, I(1) at 5% level of significance. 
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Accordingly, we employed ARDL bounds testing approach to cointegration as none of the variables are I(2). The results of ARDL tests are shown in Table 4 . We used Akaike Information Criterion (AIC) to determine the optimal lag of the variables and the appropriate ARDL model. Table 4 confirm that all the F-statistic are greater than the upper critical bounds both in the case of Pesaran (2001) and Narayan (2004) tables, we draw our conclusion based on the latter which is convenient for small sample size. Finance & Banking Studies, Vol 6 No 3, 2017 ISSN: 2147 Peer-reviewed Academic Journal published by SSBFNET with respect to copyright holders.
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Therefore, we conclude that there is long run relationship (evidence of cointegration) between financial development, economic growth and each of the four energy consumption sources used in our study in Cote d'Ivoire from 1971 to 2011. In order to validate our four ARDL models, we check the diagnostic tests in The normality and Remsay tests indicate that error terms are normally distributed and our models are well specified. Moreover, Cusum and Cusumsq stability tests reveal that all ARDL models are stable but ARDL model (8) is instable over the period 1995-1999 (see figure 7 to figure 14). Table 5 indicates that our four ARDL models (5), (6), (7) and (8) are stable. The estimated long-run relationship between the variables in each ARDL model (5), (6), (7) and (8) is exposed in Table 6 . Thus, the results indicate that financial development has a positive and significant impact on electric power consumption (LNEPCC), electricity production from renewable sources (LNEPRC), electricity production from oil sources (LNEPOC) and electricity production from hydroelectric sources (kWh per capita) (LNEPHC) respectively in the long-run. For instance, a 1% increase in financial development level leads to 0.277% increase in electric power consumption, 1.019% raise in electricity production from renewable sources and 1.009% growth in electricity production from hydroelectric sources ceteris paribus in Cote d'Ivoire in the long-run. In addition, this positive impact of financial development is much greater on electricity production from oil sources (5.685%). Accordingly, these results indicate that in long run Ivorian government could solicit the support of financial sector to solve energy problems and diversify the sources of energy. This diversification should go through the promotion of electric energy, electricity production from oil sources and further sustainable energies such as electricity production from renewable sources and electricity production from hydroelectric sources. With respect to economic growth, Table 6 also reveals similar results except for electricity production from oil sources.
Moreover, we also find that economic growth has positive impact on electric power consumption, electricity production from renewable sources and electricity production from hydroelectric sources respectively but negative impact on electricity production from oil sources in the long-run. As a result, a 1% increase in economic growth boosts electric power consumption by 1.314%, electricity production from renewable sources by 0.737% and electricity production from hydroelectric sources by 1.625%. However, a 1% raise in economic growth negatively affects oil sources by 6.007% which should catch Ivorian government attention on depletion of oil reserves. Thus, it would be better to instigate the diversification of energy sources such as renewable energies leading to a sustainable development.
Our findings are in conformity with those of Zaheer et al (2011), Shahbaz and Lean (2012) and Shahbaz et al (2013) . Furthermore, Table 7 underlines the results of the short-run analysis. These results indicate that financial development and economic growth have positive short-run impact on electric power consumption, electricity production from renewable sources, electricity production from oil sources and electricity production from hydroelectric sources respectively. Kassi et al. / International Journal of Finance & Banking Studies, Vol 6 No 3, 2017 ISSN: 2147 Peer-reviewed Academic Journal published by SSBFNET with respect to copyright holders. The positive impact of financial development is only significant in electric power consumption and electricity production from renewable sources at 5% and 10% levels of significance respectively while the positive impact of economic growth is only significant in the case of electric power consumption at 1% significant level. Finally, Table 7 reveals that the error correction term is negative and significant in all models (from (5) to (8)) at 1% significant level respectively. These results confirm the existence of long-run relationship between financial development, economic growth and the sources of energy consumption in Cote d'Ivoire. Accordingly, the short-run deviations in electric power consumption, electricity production from renewable sources, electricity production from oil sources and electricity production from hydroelectric sources are corrected by 59.2%, 79.4%, 45.3% and 73.5% each year towards the long-run equilibrium respectively. In other words, the adjusment mechanism towards the long run equilibrium in the sources of energy consumption lasts around 1 year and 8 months for electric power consumption.
Page13
Likewise, this adjustment mechanism towards the long run equilibrium takes around 1 year and 3 months for electricity production from renewable sources, 2 years and 2 months for electricity production from oil sources and 1 year and 4 months for electricity production from hydroelectric sources respectively. (5) and (6) which are the basis of the Granger causality analysis for these models. indicate statistical significance at 1%, 5% and 10% levels respectively and number in parenthesis the corresponding P-value.
Independent variables
Model (7) D (LNEPHCt) Model (8) D ( 
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The long run causalities between the variables are given by the coefficients of the error correction terms which must be negative and significant. Thereby, the results indicate that financial development and economic growth unilaterally cause electric power consumption per capita and electricity production from renewable sources per capita in the long run at 5% and 1% level of significance respectively. Meanwhile, there is no evidence of causality between financial development and economic growth in model (5). The short run causalities are based on the joint significance of the related coefficients by using χ 2 statistics of Wald test.Thus, in short run, there is no causality between financial development, economic growth and electric power consumption per capita while economic growth leads to electricity production from renewable sources per capita at 5% level of significance. Likewise, there is unidirectionnal causality running from economic growth to financial development at 10% level of significance in Model (6). Similarly, the results of VECM and causality tests of Models (7) and (8) are reported in Table 8b . In long run, financial development and economic growth cause both electricity production from oil sources (Model (7)) and electricity production from hydroelectric sources (Model (8)) at 1% level of significance. However, there is bidirectional causality between economic growth and electricity production from hydroelectric sources (Model (8)) in long run. Moreover, according to Model (8) financial development leads to economic growth in long run at 10% level of significance.
The short run analysis also reveals mixed results. In fact, Table 8b indicates that financial development and economic growth cause electricity production from oil sources (Model (7)) at 5% and 1% levels respectively. There is short run causality from economic growth to financial development at 10% significant level in Model (7). With reference to Model (8), in short run only economic growth causes electricity production from hydroelectric sources at 5% level of significance. In the same way, economic growth leads 
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to financial development at 10% significant level. Table 9 summarizes the results of Granger causality tests.
Afterwards following Pesaran and Shin (1998) , we performed the Generalized Impulse Response Functions (GIRF) of the four energy consumption sources (EPCC, EPRC, EPOC and EPHC) to one standard deviation (S.D) innovation of financial development (FD) and economic growth (Yh) over 10 periods. Basically, the Impulse Response Function (IRF) describes the dynamic interaction between the variables, showing the reaction of one variable to any shock from the other variables. The GIRF is based on nonlinear impulse response function computing the mean impulse response function and is not affected by the ordering of the variables, contrary to Cholesky decomposition (Lin, 2006) . Figure 15 to Figure 22 show the results of the response functions of energy consumption to positive impulse in financial development and economic growth. Thus, the response of EPCC to one standard deviation innovation in financial development is positive up to 6 periods and becomes negative after this threshold but a shock in economic growth has a positive and persistent effect on EPCC increasing in magnitude ( Figures 15&17) .
Moreover, the positive effect of a shock in financial development on EPRC varies in magnitude but remains positive over periods. A one standard deviation in economic growth has a negative impact on EPRC which increases in magnitude until 3 periods but this impact becomes significantly positive after 5 periods ( Figures 16&18) . Globally, Figures 19 and 21 also reveal that EPOC has strong and positive reaction to both a shock in financial development and economic growth over periods. Likewise, a one standard deviation (S.D) innovations in financial development has a positive and varied impact on EPHC over periods whereas a one standard deviation (S.D) innovations in economic growth has a negative and significant impact on EPHC but this impact remains positive and persistent beyond 5 periods (Figures 20&22). 
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Finally, we conducted variance decomposition analysis (available upon request) to measure the relative importance of a shock in one variable to the accumulated forecast error variance of other variable. Thereby, a one standard deviation in financial development (FD) (respectively in economic growth) accounts for 7.351% (respectively 26.544%) of the accumulated forecast error variance in electric power consumption per capita (EPCC) after 10 periods.
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. Finance & Banking Studies, Vol 6 No 3, 2017 ISSN: 2147 Peer-reviewed Academic Journal published by SSBFNET with respect to copyright holders. Likewise, a random shock in FD explains only 8.836% of the accumulated forecast error variance in EPRC and 25.564% of that is caused by a standard deviation in Yh after 10 years. On the other side, the forecast error variance in electricity production from oil sources (EPOC) becomes strongly explained by a shock in financial development (FD) as well as in economic growth (Yh) accounting for 59.028% and 21.672% respectively over the long run. That is not the case for the forecast error variance in electricity production from hydroelectric sources which is explained by only 8.220% by a shock in financial development while 23.984% of that forecast error variance is caused by a one standard deviation in economic growth after 10 years. However, most of the accumulated forecast error variance in the four energy consumption sources (EPCC, EPRC, EPOC and EPHC) are explained by their own shocks than those accounted for by shocks in financial development and economic growth in Cote d'Ivoire over the long run.
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Conclusion and policy implications
The present paper empirically analyzed the relationship between financial development, economic growth and energy consumption in Cote d'Ivoire over the period 1971-2011 using secondary database of the World Bank (World Development Indicator, WDI (2014)). Our basic hypothesis have been partially verified.
The mixed results stem from the use of different proxies of energy consumption.The autoregressive distributed lag (ARDL) bounds testing approach to cointegration has been employed showing that there is long run relationship between financial development, economic growth and energy consumption sources in Cote d'Ivoire. However, the Vector Error Correction Models (VECM) revealed mixed causality results both in short and long runs. Thus, the hypothesis (H 1 ) is partially verified since the study revealed both unidirectional and feedback effects between economic growth and energy consumption in long run depending on the use of different proxies for energy. Furthermore, the paper proved the hypothesis (H 2 ) of unidirectional causality running from financial development to energy consumption sources while financial Page19 development causes economic growth in long run only when using electricity production from hydroelectric sources as energy proxy (Hypothesis H 3 has been partially proved). Overall, financial development and economic growth have positive and significant effect on energy consumption sources but the effect of economic growth on electricity production from oil sources is negative and significant in Cote d'Ivoire in long run. Finally, the results of the impulse analysis show that positive shock either in financial development or economic growth has positive impact on energy consumption in long run with a few exceptions, all other things being equal. The variance decomposition (forecast error variance) analysis generally also indicates that over the years, fluctuations in energy consumption remain largely explained by itself, then by economic growth and financial development changes respectively.
The contribution of this study is twofold. First, we built a synthetic indicator of financial development using the principal component analysis technique (PCA) ; Then we used four energy sources as different proxies of energy consumption contrary to prior studies on this subject and/or in Cote d'Ivoire. As a limitation, the paper does not extend the investigation of the relationship between financial development, economic growth and energy consumption over many countries such as Sub-Saharan Africa or West Africa in particular. Further research should also include the access to finance, the political and legal aspects in the construction of financial development index.
Given these results, the main policy implications of this paper are elaborated as follows. The study suggests the improvement of the level of financial system development in Cote d'Ivoire by optimizing the various financial intermediation functions such as mobilizing funds, producing and disseminating information, controlling and sharing risk, monitoring investments through optimal allocation of resources, reducing transaction costs and liquidity of financial investments. Indeed, in the long run, the development of financial system will increase energy consumption in Cote d'Ivoire through the promotion of investment policies in energy production and supply. In addition, financial development should favor an optimal allocation of credit allowing the population to access the basic energy services throughout Cote d'Ivoire, a guarantee of self-sustained growth and thereby factor of sustainable development. On the other hand, unidirectional long-term causality ranging from economic growth to energy consumption suggests that energy conservation policies would not directly impede short-and long-term economic growth. Thus, a second policy implication is that the Ivorian government should further promote the diversification of energy consumption sources and environmental protection policies by increasing the production of renewable energies because they are less polluting; by enhancing efficiency in energy demand management to avoid squandering; encourage investment promotion in research and development to find energy-saving technologies. Finally, the Ivorian government should solicit the assistance of financial sector to support economic growth and promote productive investments in the main economic sectors, since financial development causes economic growth in Cote d'Ivoire. Energy production and consumption are also helpful means for the development of the industrial sector, urbanization therefore for economic growth, and consequently for sustainable development in Cote d'Ivoire.
